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^ (54) Title: ACRYLIC COPOLYMER AND RADIATION-SENSITIVE RESIN COMPOSITION 
00 

(54) TO UiU»AB«{»« ( fctfBikttlttt«MA« 

^ (57) Abstract: An acrylic copolymer having a specific structure; and a composition containing the copolymer. The composition is 

^ highly transparent to radiations and is excellent in basic properties required of resists, such as sensitivity, resolution, resistance to 

O dry etching, and pattern shape. It is highly suitable especially for use as a resist for forming contact holes and line spaces. 
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10 ^» ; 

tf;* (4-t-7'f^7x=;l') a ^- K= !) A MJ 7^tP ^ ^ y^/l'*^- 
K tT^. (4-t-7 , ^;i/7x^;i/) 3— K^«7A/ -t-:7 /i^cz — n -7^ I/* 
/I'Tjs^;— h % If* (4-t-7*5 u /l'7xn/W 3— K— !?A^-7/^n — n - 
15 ^"^ ^ K tr* ( 4 — t - 7^ A-T' 3— K— !7A 2 - 

jr'v [2. 2. 1 ] ^-7°^— 2 — -f/i'— 1 , 1, 2, 2-f f77;V^ax^y 
K tf;* (4 - t — ^^/uy z^=-M 3 — K-7A 2 - (3-r h7 
->^n [4. 4. 0. I 2 ' 5 . I 7 ' 10 ] K^TJ — /!")— 1, 1-^7/l/tox^y^ 
/wfr^— K (4 - t a^^/v) a-K-7^N, N' - tf;* (/ 

20 -)~Z7;V$-u — n S^jVfcz^fV) -4%.^— K If;* (4 — t — 7"f-/U7x = 

/p) 3— k^»7A7j^7t— ^/u*^*- h^o tr* (4 - t — 7^ ^)Vy a^^-jV) 

1 - (4-n-7>^^t7i?Vy- 1 — _«f /V) ff7t Ka^^-7rt = >7A 
25 hJJ7/l/to^^7^;V^>-b, 1 - ( 4 - n — ~f V St*/^*? $ U I/— 1 

^) t h 7 fc Kn^^cn—^A/^/l^n-n-T^^X/w^-- K 1- 
(4-n -7 Vf- 1 — T^)x b7 t Kaft7x^7A^7 

/^P-n-^^^;^-h, 1- (4-n-7*h=3r->-7-7'^ V^— 1 - 
-Y/V) 7f7t Knf^7x = ^2-lf^ n [2.' 2. l] ^7°^- 2 — f 
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A"- 1, 1, 2, 2 — 7 s - h 77;v$-vi ^x/UftJt— ^ s i — (4 — n —Zf b 
*iyj-7# u^- l-^;i/)rf7h Knf ^7x-f)A 2- (3-rh7^ 
o [4. 4. 0. I 2 ' 6 . I 7 ' 10 ] ^=^-1, 1 -itzrjua-v^fr^xsu* 
K 1- (4-n-^h^iX-7-7^ U^- l-J/U) ff7t Koft7* 

37 7 ^./WtJn^ — h^(D 1 - (4-n-7"l;#^t7? l^^— 1 — JlV) T b 7 



10 1— (3, 5-^^f^-4-t Ka^ri/7x^) 7h7t Fnft7i = 
!)AM)7;UtP^^y7/l'^-h s 1— (3, 5-^^fyU-4-t Ka^ 
i/^^^/u)^ h7t Knft7xa7A/t7;^a-n-7 f ^y^;^- 
K 1- (3, 5 — S^^vu— 4- t Ko^v/?^^!/) r- t Knft7i 
^ 17 y/V^TXJ — n — ^"i7 $ IsX/Ufc^— K 1— (3, 5— ^^=f-)V— 4 

15 -t KD^^7i=;u)f b7t Knft7x=7A2-IfiX7n [2. 2. 1] 
•^7°? —2—-^ ;V— l , i, 2, 2 -f h 7 7;^ni^ y^/i/*^- 1 — 
(3, — 4-t FP^f-^7x-/U)ff7t KnWx=!)A2 

- [4. 4. 0. l 2 - 5 . l 7 - 10 ] K-T77— - 1 , l 

A^a^c* >-*;U7fr^— h N 1— (3, 5-^f/P-4-tKB^7i=/V) 

20 7b7tKDft7i^!)AN,N' -If* (/^/V^'n-n-^^^/Ms 
-Y 5: 7 s — b , 1- (3, 5-v ? p<^/U-4-fc Kn^r^7x=^) r f7 
k Kd^^^^r? A7}^7T— */M^ — 1 - (3, 5 -^^^^-4 

25 N— (I» p 7;uta^ ^ >-*/^=^^-ar^) ;x;7 5: h\ N— 

n— ^-^^V^/^^/U^-dri/) 5 K N N- (2 — tfiX;7 n [2.2. 

1] ^7°^ — 2— -f/V-1, 1, 2, 2-7^7 7;^bi^ yxyi/*-/^^ 
i/) ^v'W % K, N- (2 - (3-f h7^n [4. 4. 0. I 2 ' 5 . l 7 - 10 ] 
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; 

N- (M)7;viP^y^*=/^^^) tfi/^n [2. 2. 13— 
- 5 -i^- 2, 3 -S^/l^^W 5 h\ N— {;-t7;V-*u-n--7<? 
;U&~;Usf3ci/) [2. 2. 1 ] — ^ - 5 -oc 2 , 

3rW 5: h\N — — n — ^"^ ^ ^^/l^^=/V^-^r^) n [ 2 . 

2. 13—^^-5-^^-2, 3-5?^#*W5K, N- 
[2. 2. 1] — ^^-2 — f /L — 1 , 1, 2, 2-fb7 7/l'tni^y^ 
7fc=/l^*-3rv') *f^P [2. 2. l]—^^-5-^^-2, 
WU\ N- (2- (3-fb7^n [4. 4. 0. I 2 ' 6 . l 7 ' I0 3 
=A0-l, l — fl'Jr^s') [2. 2. 13 

— 5 -xy- 2 , 3-i?*^jR*W5 K N N- (^77^ — */U7Jn=^ 
\fi/?v [2. 2. 13 —^^-5-^^-2, 3-5?*^#^5 
KfO^n [2. 2. 13 ^ 7°?- 5 —ail/'— 2, 3-^*^#^W§ K 

$ X2^3ri/;U7 ^=-;VV"7 ^—jV^jVfc—fy Ai£{b-£-#k 4 — t -7*^71^ 
;^7x- yW^/l^ — ^iv&fb^^.fcT^ M (4- t -^f"/U7x^;H 

7-^ y/^*fi-g-flci 0 Oli^i^LT, SSflTv 0. l~2 0fi*gik 0* b 
<«0. l~7ltgPT?$)5. ^^©tffit^O. lMftgP*#§ 
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fc> »e»lMtto?|#tl^ (PED) ©aattteJ;*^* b/** 
15 ±IE^i£MiJ^Ji LTtt, VS?* h'*9 — ^<Dl&J&ZLm*<om&^M&tim 

20 $M«j*rre>*L5. 

tVVT 51 hy-n-^W^, M)-n-^yf/V7^y, by-n- 
^^7^y, MI-n-^7W^, h!J-n-t^f;>7?y, by 
- n - S ~;VT ^y,H-n -f^T ^ ^> v-^ n^a^/Vi?;* ^vWT 5: >\ 
25 v ? v'^ c^^>;Mf/i/7 5 >\ b y n^^^/l^T* 5 ^^<D b !J (f^n) 
7;V^7$yi;7^!J ^ N-^^A^T^V N, N-v>p<^VUT=y 

2-^^/vr=y^ 3 -*?-jut~ y ^ 4-^5vw=y>\ 4-— bnr 
= y>\ 2, 6-^^7=i;y % 2, 6 y^n tvw~y >\ ^7x 

-^7$y, M) 7 x =;U7 ^ 1 7f /V7 $ >t©^fi7 ^ yl ; MJx 
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N\ N'-Tf^^^xfl/y^T^y, N, N, N', N'-7h7^^ (2 
-t Kp^7"p^) xf l/yi?7^, 1, Cl- (4-75/7 

zc~)V) -\-*^)VaL*J-;\,-\ ^yfyfb7/f 1/^^7 5^ 2, 2-fc** 

5 (4-7^7x=;U) ^py-?^ 2- (3-7 5/71-^) -2 - (4-T 
5 /7x-/i/) ^n/^y, 2 - (4-T 5 / - 2 - (3 - t Kn^ 

•7^~/U) -?xi/^^ 2- (4-7 5/7i=^) -2- (4-fc Ko*^7x 
-/l/) ^p/-?^ 1, 4 - 1'^ [1- (4-7 5;7xxyl/) -1-^fvW^ 
/V] -^-t?V N 1, 3-k*7[l-(4-7^;7x^l') - l-/f/Hf^] 

10 s<^H>, *?X (2-^^7 5/x^/W) 7VK t*^. (2-^xf/U7 

n-t^f^7^, N- t-^h^v'^/l^7j?=i/kv>-n-/=^T5:^. N- 
15 t—-?h *S'#A'&=-Ji'&— n —ft/J^T 5>\N— t-:/b *V#/V:a?=/us? 
i/^ P^v'/i'75y 1 N- t h^S';fr/M5~A'— 1 -7^-7^7 5^ 
N- t b^v^/l^—^-N-^^vl*-- 1 -7^yW5^ N, N — 
v 5 - t h^ix^7/w#^yv— 1 -7^yf;U7?y v N, N-v*- t h 
NT — 1 -7^yf^75 >\N- t — •^b^^/V' 

20 7j?=/U-4, 4'-^7^^7x^M^y N N, N' - v 5 - t - ~f V *is#JU 
7$—/ls~.$-9-* : 7-UZ/i?T 5 >\ N, N, N\ N' — r h ^— t — Zf h^-^JJJl' 
t^/W^It^I^^T? ^ N, N'-v 5 - t-^ h^r-^TJ/W^^/l— 1, 
7-^75/^/^^ N, N* — t b^v^/M?— 1 , 8 —i?7 

25 X» N, N'-v*- t-^h^Sofr/M^/l'-l, 10-^7^7*^ N, 

N' -5?- t-^bdrV^/V^^/l^-1, H-^^Ff*^ N, N'-S? 
- t-^h=¥^#/Wtf~/l— 4, 4'-^7^v ! 7j-/k^y, N-t -y 

/P^^^V 5; y/-;p,N- t hdp-i/*^#=/u— 2 - 7i-yv^yX^ 5 
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5 

y^>?At K n ^ v" F % x b yif/i'T^-^t Kp^F-V K N t f 7 — n 

^/-/k 2-7^^/w^x^ 

p^y, 2-7i=/n^y^y, 4-7x=;nfy^y, 

15 2-^f/v-4-7i=/n^5^y,=3fy % =3fy^=3fy^7 5 b\ 

« 

^/!)y 4-t Kom/ !)y 8 -tt^s y y 
s?^JH; 1- (2-tKo^yxf;w) e^7^y^o^7^y 

m<D if7i^y^ tr^y— try^>\ ^/Wis* /yy, trays? 
>\ y^y, 3 - y *?s — 1 , 2-/p ^yv't-^, !)y 4 
20 -y^vwe/wfry >\ 1, ^t^7^ys 1, u[2. 

2. 2]^^y^S#lf fetlSo 
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10 roi p^WWJi LTIi, iili, l -T ^Xs^^m t - 
^^/K l-7^y^y^/^y|t b^r^*/i'#=yu^^/K 1 — TV 
Yy^^/^yi o /fP7^ h^x^r;K l, 3-7y-7y^y^ 
jtf^BH*— t — :/?vk l — T^-^^^BMIt —rf=f-jv s i-TV-r^P^m 

mt-Zf Y^r^X JV^^/VJ. ^/K 1 , 3 -T^^^i^v 5 - t -:/?VK 
15 2, 2, (7^vy^/l/^/t/^=;^^i/) ^fy^© 

*>7K "T^-^i/ =« f7t Kpf7 =-/K ■7 ? ^-=^v / ^ — /l^/ a y ^ ^ 

20 byx^f;kf07 J t^v'=i-/Vii^f/vi; U h= — t — z/f-^ V h 
n-zi'll t -"7* h^ri/*;i/^=;W^ ]) h =t-vl^ 2 — h ^V^c^vK U 

z.frh<ommmmtoitot3is ^a-cttfi 2t^±*^ ut^-e# § 0 jjggt 
^»joga^a« x i o oiiifiii^L-c, a* % 50m 
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n-y-;l/7x = ;Wx-f/K *?yzc^l^^>/y /Ix^^^v K ^ V 

K P 3 4 1 (it ifb^Ii («c) ®l) x # JJ 7 n — N o . 75,^No. 9 5 (* 
^t±fb^ (.mU) N x7f^EF301, H3 E F 3 0 3 , |5j E F 3 5 2 
—*r±rfxi?ty (80 fit) „ ^^f77y^^F171, I^F 1 7 3 (7C 0 
y^ft^II OHO £t) „ 7D7-KFC4 3 0, PFC4 3 1 (£3C* V 
15 A (tfc) 3K) s TlM:^f— FAG 7 10, t-7uyS-3 82, |^ S C - 1 0 
1, |^SC-102, HSC-103, I^SC-10 4, IrISC— 105, |rJ S 

c - 1 o 6 mm* oho m) m&mtr e>tts„ 

20 T*t?*>3. 

-a-ifis T ^ y /i^#3^#: 10 0 MSBfc** tt, ^KI450 M*§P^T 
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5 3-50 Ii% 0£ L< ft 5 ~ 2 5 J: 5 fc* 72 V frJ&& 

2— =¥ihy^ 2-a/^^ n 2-^-^^/^OE^4jb<«5>^^> 
3— /l^y / ^VU^— 7VPTiTT— K^n fl^^y a — /we-/ ^^/k 
h^; 2 - t Kodf^P tT^-^/^K 2 — fc Kn^ri/T'nt'tyii^ 
15 3—* h*ri/Zfu If^-^^^/K 3-x h^/o tftV^f /K 3 — h 

25 ^y a-;^y^f;H-f/l'7^f - K 2 / l^S^ n^-dr-y-y >\ 
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vvmm*. mmm^, mmm^, ^-/um^<Dm±<Dm.m^\-^^x, mz. 

10 5r <b^<t bMI&^Elc U m-£-\z£ t) ^fe^JP^S (J£AT. Tpbj 

hM^RSI^Bo Z<Dmz&miSthZ>1ik%iMb Ltli, Kr 
Fxdri/v -if — (fcft2 4 8 nm) N Ar F^3rv^ if — 9 3 

nm) % F^^v^W- tf— (SEft 1 5 7 nm) N EUV (ttftftJSL 2& A 1 
15 3 nm^) eo9ft$*HNU m^fc^OffiTO^ISU "S^* * fP«I^OX 

PtKCT, SMASH'S. 

2M8Wfc:*5^Tte N nmj&<DWM'*?-^*frfe\^xrf&irttm^ m%r& 

20 tcflpSfcfcMB (i^Ts Tpebj £:V^ 0 ) £rfr& 5 £ £ LV\, :©PEB 
mm (A) ^©»»«i45&«SS3Eo«g|SJES*SR»lz:jiffi-5. pebo 

um&m-i. ffifcttm&fflmmf&w<Dm&mf&\z£'Dxmt>z>&, mm* 3 o~. 

V 

2 0 0U ^L<(i5 0~17 0t-C^5„ 
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10 



y ^tK^o^^ i o 11%^ r x. 5 i: ^Ilf^ fcStf l^iSIt 5fe 



m»Jl 



15 



20 



CH} 



CH 2 =C 



c=o 




(4-1) 



CH 3 



/ 

o 



c=o 



(4-2) 



CH Z =CH 



c=o 



H S C 




(4-3) 



fc&m (4- 1) 5 5. 0 0 g (5 0=ejV%) „ ffc-g^ (4-2) 11.70 
g ( 1 0 ^r/l-%) „ {fc-frfc (4-3) 33. 3lg (40 
y2 00 g £ fe^^^^/WTi/t^-T y/fw h 4. 5 6 g 

Lfc¥*fl3Kfc«rSpfliU 10 0 gW2-^yy^Atfcl 0 0 Oml©Z 
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10 



n&&mtt%t1r%~ k\z J: 9 3 Ot^T^iP U 2 --fu/*; — A-/ n 
-^^^= i/2©»-a*ME2 0 0 0 g^«!AU*fWbfcafet&*Sr>5)S'Ji- 
3 a 5SU£frf::&&$&;fc& 2& 2 -Zfvs*/ —)V/n-^-f5 >-= 1 / 2 (OU^ 

mm 4oo g i^7!) ~-±x-m& vtc^ *>m uso °c^x 1 7 b#w^ u 

5 &&&3i<DM&#&&1t (7 2 g> 1R^7 2%) o rcDM^^Mw^s 5 0 0 

t?*>t). ^-a^ (4-1) „ (4-2) N \t&m (4-3) -c^^ttsm 

11. 1:35. 2 (*E-^%) 3b o It. ^(D&M&fc&T ? V s^%k 

(A-l) ii-So 



mmm 2 





CH 2 =CH 

c=o 

/ 

o 



H S C 



* f i / 

(5-1) (5-2) (5-3) 

it&Wo (5-1) 54. 57g (50 % {b^flfc ( 5 - 2 ) 12. 39 

15 g (lO^/o) , ft^l (5-3) 3 3. 0 4 g (4 0^/U%) £2 —~7 9 / 
y2 00 g \Z.mmV, £ bt'^WyW'f y^I/- h 4. 5 2 g Sr&A 

vt^Afcmm&mmv, 100 go 2 j v&ttAut iooomi oh 

0 •CJcipfft U*S&^aW» Lfc±IB^*#:^Sr^T^4-^V>-C 4 BSMWjWT 
20 «T Lfc 0 iTli^lrMl^iffl t U fi^R/fcfc 6 I$ffl3&tt bfc„ B^^-T 

-^y=i/2o!«2 ooo g^&AUWWLfc6#,*&^£6BiJ1- 
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S. 5S'J £ tlft 6 2 m 2 - ^ n y< J -/U/ n -^T"* y = 1 / 2 (DUG 

»Sft4 0 0 gteT*?y-±Tft^bfcfc % 5BlJU5 0*Cfc"r 1 7P#SB$£j!&U 
6fe*&5|5<Dm^<Sr#fc (6 9 g N J|X^6 9%) o r©l^ttMw)J5 8 9 0 0 
T*>?}, (5-1) , it&m (5-2) N it&m (5-3) T?**tbSift 

5 ^iSLm #»«?igU¥ffiO^"*r**S l3 C NMR-CiU^bfc^m. 5 3. 3 : 
10. 8:35. 9 (^t^/o) ©*m^T?feo fc„ ^(D^^W-^T ^ V 
*K-g^ (A- 2) ir-T5 0 



-fb-^^I (6-1) 5 5 . . 3 8 g (50 ^E-/U%) „ -fb^ ( 6 - 2 ) 11. 0 8 
g (10W/o) . fb^-fe (6-3) 33. 54g (.4 0^%) 4:2— 
>-2 0 0 g t N $ bt^^W^lf^ y^W— h 4. 5 9 g 

Lfc^iM^lrML> 10 0 gCD2--7^y >^rSAUfcl 0 0 Oml 60 = 
15 P77^^^3 O^tg/^^tS. £*'^S?©^Kj££&«fl i bfc;&$e>8 

WTbfc. iTMM^l^H^i U m^JS«r6l*|BI3*Eifcbfc. fi^&T 
S-^*fe7k?fH-5 iitif) 30°C^T^^*nb N 2-7 P n^V-/W/n 
-^y=l/2©H«2 0 0 0 g 'sSA L,*f ffl Lfc 6feft*S:5BiJt 
20 5 0 5SiJ$^fcefel&* : S:2^2-7 B n^V-/l-/n .^y=l/20H^ 

&au o o g ^-c^7y-±-egfe?tbfcm>6sub N 5 o°c^-r 1 7i#wH6*u 

(6 5 g, HX^6 5%) . l©M(j:Mwi45 8 2 0 0 
28 
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x*hv, it&m (6-D \ it&m (6-2) „ (6-3) -emznzm 

OiStm #*3fet)igU^W-g-W^S 1J C NMR-CMj£Lfc*S*s 5 3. 6 : 
11. 0:35. 4 W*S^T?feofc„ :©*i^*7^!)/^ 

(A- 3) £i-S 0 

tfctfetfll 1 



^CH 3 





HsC' 



OH 



to 



(7-1) (7-2) (7-3) 

it-frfa (7-1) 23. 97g (25 „ fc-£#J ( 7 - 2 ) 5 0. 55 

10 g ( 5 0 N fc&W) (7-3) 25. 4 9 g (25 k%2.-7? 

;V20 0 g U ICi^^Wy^'fy^^h 3.9 7 gSrgA 

Ufcmfl:^?SSr2p<i U 100g©2-^; ^£i£A LfclOOOml OH 
P77^ = ^3 0#aHfc^-S?i-5 o li^©t,^^^U^t,8 

ot:^p^u N *^^3:MLfcJliB¥S^^^Ttiit'^v^T3^^^tT 

m&y&mn7k?fr-tzz.btc£ *) 3 oic^ti-^u, 2ooo g ©^;- 
/w-SAu ^Tttibfcefei&*^6^j-r6 0 ^.s'j$^7tefe^^2^4 0 0 g 

— ;W^T*7 y-±fdfc#-Ufc^^!?lJL, 5 0°C131-C1 7B^1»U 
&fe^OM-^#:^#fc ( 7 4 g x Jt2^ 7 4 %) 0 r^f^iiMw^ 9 8 0 0 
20 -ChVs it&m (7-1) % (7-2) % ih&W (7-3) -C«$tL§# 

y&vm±s&mvi&Lmz<D<smw i3 c NMRfiSLm, 29. 2 : 
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4 5. 2:2 5. 6 {=e;V%) T?fco Z<D&M&&% * ? T ? V 

A,3k&n.&<* (a- 4) t-rz. 

mmm 4 ~mmm 1 0 s tmm 2 ~it«j 3 

S£3£££|J (B) 

(B - 1) : bp :7 jc=;W*/Mn=!7.A • J t7^tn-n-^y7^- 
h 

(B-2) ; hJJ7x=/^;I/*-!)i>2-lfi/^t3 [2. 2. 1 ] ^7* h - 2 
— f/V— 1, 1, 2, 2 —7 s - h7 7;l/tnx^y^/^- }> 
»»J^J (C) 

(C-l) : MJ^^/— ;U7 5y 

(c-2) : 2.-7=^=- /^^x-i jV 
(c-3) : 2, e-^^ryy'uM'juT^V zs 

mm (d> 

(D-l) : /afvy^y ^-/^/^f/wx-T/urtf-h 

(D-2) : v^u^HJV^ 

(D-3) ry-^a^^hV 

(1) «*1 : 

^»J4~6*5j:t^itg?^j2^||Li:. Ar F %M\Z.T 5 17 

^®&OHJf:7 8 nm<7)ARC2 9 ((Brewer Science) *± 

®d i*^Lfcvy =^<7^- (arc 2 9) #mj£^*i£&> s 

B*fT3&of^UfcJ!JII?3 4 0 nmCI/^ httJKte^aVtfcjRA r F^^r 
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i/^> u— f — mytmm (hr$:o. 5 5) &;bv\ 7^^/^- ^zir^xmyt 

<5fcU WIT, ^0^7 h^^-^^^bfco ~<Db%, 1116 0 
5 nm©7-fy - T ^ K • — > (1 L 1 S) & 1 & 1 <D>i§M>Bl-^/&-?" 

(2) mte&i : 

10 (3) M?2 : 

H»j4~6*5j;t^HsWJ2^iabX N Ar F*StHlT»*Srff ft 5 * 
7 8 nmCDAR C 29 ((Brewer Science) tt 

IS) JBfcJBiaufcS'P (ARC 2 9) £JBi\ #»j*4W8»tS:. £ 

15 B tr^fftoT^fifebfcSiff 3 4 0 nm©^ FfIl^-3y|f|A r F^=¥ 
1/— if — n%MW. (MP^CO. 55) ^rffiV^ -r^^X^ — ^ (6%-^— ^ 
h — V-e.^^^^ffl) Sr^MxT«t*b^:. ^2^^i-^#T'PEB^rfr 
te-DtKDtb, 2. 3 8 St%©r h 7 ^ f ^7 y^e = !) i, t K a ^- V K7|c§*t 
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